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Abstract
Title of Dissertation: Investigation to support the implementation of efficient Port
Reception Facilities (in relation to MARPOL) in Port of
Cotonou, Republic of Benin.
Degree: MSc
The dissertation evaluated and analysed the existing management of ship-generated
waste and cargo residues in the port of Cotonou and proposed approaches to improve
it. The study is based on the analysis of available data collected from the Republic of
Benin’s Directorate of the Merchant Marine, Port Authority, Ministry of Environment,
the municipality of Cotonou and waste collectors’ companies. Field trip observations
also contributed to this analysis. The data obtained were analysed on the basis of their
quality and the quantity, relevance and strength in determining the results of this
research.
From this investigation, it appears that the management of the ship-generated waste
and cargo residues in the port of Cotonou lacks efficiency due to several shortcomings
and constraints leading, therefore, the Republic of Benin to a situation of noncompliance with MARPOL requirements relating to Port Reception Facilities.
To overcome these shortcomings and constraints, it was suggested to review the
existing regulatory framework, to develop and implement an integrated waste
management strategy. To this end, the construction of an incinerator proves to be
essential. However, such option requires a large financing plan and long-term strategy.
Therefore, a short-term plan is proposed to solve urgent issues.
KEY WORDS: MARPOL Convention, implementation, ship-generated waste
and cargo residues, Port Reception Facilities, Republic of Benin.
.
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CHAPTER 1: Introduction
1-1: Background
As other African countries, the Republic of Benin ratified the MARPOL 73/78
Convention and its annexes (IMO, 2018). In accordance with the provisions of this
Convention, ships discharge and releases into the seas are strictly regulated.
Annexes I, II, III, IV, V and VI of the Convention identify types of waste prohibited
to be discharged at sea and in dedicated port reception facilities.
Figure 1 summarizes these types of wastes.

Figure 1- Classification of ship and cargo generated waste discharged in and out of
port environment (Onwuegbuchunam, Ogwude, Ibe, & Emenike, 2017).
To prevent ships from discharging such material at sea, MARPOL 73/78 requires ports
to provide adequate reception facilities able to safely handle wastes falling under
Annexes I, II, IV, V and VI except Annex III.
Ports are required to develop a Port Waste Management Plan, including information
on type and location of facilities, notification requirements, details of providers and
costs. These plans are to be made available to port users, to ensure that vessels needs
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are met promptly and with no undue delay (Onwuegbuchunam, Ogwude, Ibe, &
Emenike, 2017).
What is a Port Reception Facility (PRF)?
PRF is anything which can receive shipboard residues and mixtures containing oil,
noxious liquids, or garbage or any other waste identified in MARPOL Annexes. Type
and size of such facility depend on the needs of the ships visiting a port. It can be a
simple garbage bin, a barrels for sludge or large storage tanks for reception of residues
and mixtures containing oil or noxious liquids (MEPC, 2014).
From another point of view, Reception Facility refers to any fixed, floating or mobile
facility capable of receiving MARPOL residues and wastes from ships, fit for that
purpose (MEPC, 2018).

Figure 2- An example of the port reception facilities for
ship-generated wastes (UNEP & IMO, 2005).
In order to reduce and eliminate pollution from ships, MARPOL 73/78 Convention
requires the Government of each Party to ensure the provision of adequate reception
facilities at ports and terminals which meet the needs of ships using these ports and
terminals, without causing undue delay (UNEP & Basel Convention, 2016).
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Notion of Adequate PRF as per IMO
The MARPOL Convention requires the provision of adequate port reception facilities,
which are to meet the needs of ships normally visiting the port without causing undue
delay.
The concept of “adequacy” is not limited only to the provision of facilities capable of
receiving ship-generated waste and cargo residues. According to IMO Guidelines for
ensuring the adequacy of port waste reception facilities, “adequate” is being described
as:
"To achieve adequacy the port should have regard to the operational needs of users
and provide reception facilities for the types and quantities of wastes from ships
normally visiting the port."
In addition, “adequate facilities” are described as those which


mariners use;



fully meet the need of ships regularly using them;



do not provide mariners with a disincentive to use them; and



contribute to the improvement of the marine environment.

Furthermore, the provided port reception facilities must “meet the needs of the ships
normally using the port” and “allow for the ultimate disposal of ship-generated
wastes and residues to take place in an environmentally appropriate way”. It signifies
that the port must not only be able to efficiently receive wastes from ships but also to
have the capability to process such wastes safely and in an environmentally sound
manner.
According to the “Guidelines for the implementation of MARPOL Annex V”, the
determination of the adequacy of a reception facility should be based on the following
criteria:
 the number and types of ships that will call at the port;
 the waste management requirements of each type of ship; and
 the size and location of a port.
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Figure 3- Concept of Port Reception Facility.
Notion of environmentally sound management of wastes
The concept of the environmentally sound management of wastes was developed by
the Basel Convention adopted in 1989, in response to a public outcry following the
discovery, in the 1980s, in Africa and other parts of the developing world of deposits
of toxic wastes imported from abroad. According to Article 2 of the Convention, this
concept means “taking all practicable steps to ensure that hazardous wastes or other
wastes are managed in a manner which will protect human health and the environment
against the adverse effects which may result from such wastes” (Basel Convention
Secretariat, 1992).
On the other hand, managing wastes in environmentally sound manner means
addressing the issue through an “integrated life-cycle approach”, which involves
strong controls from the generation of a hazardous waste to its storage, transport,
treatment, reuse, recycling, recovery and final disposal (MEPC, 2014).
MARPOL does not contain any explicit requirements regarding the downstream
processing and treatment of ship-generated wastes and residues once received in a port
reception facility. Although the requirement for States to provide adequate port
reception facilities for ship-generated wastes and residues is explicitly stated in the
MARPOL Convention (in its Annexes I, II, IV, V and VI), this does not mean that the
responsibility of a Party to MARPOL ends with merely the provision of adequate
facilities to receive ship's residues.
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The global framework of wastes management requires

also to ensure the

environmental sound treatment and disposal of these wastes, along with other landgenerated wastes (UNEP & Basel Convention, 2016).
The objective here is to improve the sea-land interface by ensuring that ship-generated
wastes and residues falling within the scope of MARPOL, once offloaded from a ship,
are collected, handled, treated and disposed of in a safe and environmentally sound
manner in order to protect human health and the environment (MEPC, 2014).
Most of West and Central African countries do not have adequate port reception
facilities for ship-generated waste and cargo residues. Consequently, ships operating
in this region may face unavailable Port Reception Facilities when calling ports of
these countries. Absence or inadequacy of this type of facility enhance the risks that
ships discharge wastes (including harmful wastes) at sea especially. It is particularly
critical in this region because such developing countries often lack sufficient means of
pollution control and management at sea. Moreover, the existence of adequate port
reception facilities does not exclude, discreet dumping of waste at sea in order to avoid
paying required fees (Onwuegbuchunam, Ogwude, Ibe, & Emenike, 2017).
Another problem faced by ports in West and Central Africa is the identification of the
type of waste. Indeed, management of hazardous wastes requires special attention and
specific management measures. The lack of stringent verification, and capacity to
control and assess the nature of waste to be discharged favors illegal discharge of
ships’ waste in the region. Consequently, it provides opportunities for harmful wastes
dumping in ports as demonstrated by the Probo Koala toxic dumping in Abidjan in
2006 (Barnes-Dabban, Koppen, & Mol, 2017).
Case Study on risks of inappropriate PRF- Probo Koala
The environmental disaster following the Probo Koala discharge of toxic wastes was
the worst ever experienced in West Africa. The company called Trafigura (a major
commodity trader) instructed the, ship Probo Koala to discharge its wastes in Côte
d'Ivoire.
Indeed, on 30 June 2006, the Panama flagged ship Probo Koala chartered by Trafigura
in October 2004, while on its way to the port of Paldiski in Estonia, docked at the port
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of Amsterdam to refuel and to discharge the content of its slop tanks containing toxic
wastes. On the night of July 2, 2006, during the discharge of waste, strong odors
emanating from the waste prompted Amsterdam Port Services, the company in charge
of this operation to take a sample for analysis. The results of the analysis revealed a
high oxygen toxicity with a high quantity of mercaptans which was causing the foul
stench. Unable to manage such material Amsterdam Port Services proposed to transfer
the waste to a Rotterdam treatment plant. Therefore, Amsterdam Port Services
proposed to Trafigura a revised cost estimated on the basis of the higher level of
toxicity of the waste (from £20 per m3 to £900 per m3). Considering that these costs
are very high, Trafigura requested the re-embarkation of the waste. This was done on
July 5, 2006 and the ship set sail for Paldiski, where, between July 9 and 13, 2006, it
reportedly unloaded 3,300 tons of gasoline and loaded about 26,000 metric tons of
unleaded gasoline, bound for Lomé in Togo and Lagos in Nigeria.
On August 19, 2006, Probo Koala berthed in Abidjan, where, Puma Energy Côte
d'Ivoire, a subsidiary of Trafigura with its shipping agent in Abidjan, WAIBS had
arranged with a newly created company Tommy Ltd, the discharge of the waste.
Tommy Ltd offered 30$ per m3 for waste falling under MARPOL Convention and 35$
per m3 for chemical slops.
By means of 12 trucks rented by Tommy Ltd, a large quantity of toxic waste was
dumped on more than 18 sites in the municipality of Abidjan. It caused 17 deaths and
affected almost 100.000 people.
The disaster revealed weaknesses and disregard for administrative procedures to
prevent unauthorized importation of hazardous waste. When granting of a license to
Tommy Ltd. to operate in the port, no rigorous assessment and scrutiny of its
application were conducted. With regard to the inspection of ships, the authorities did
not verify the nature of the waste and its potential impact on human health and the
environment prior to the discharge of the waste. In this regard, the author notes that
the Ivorian Anti-Pollution Centre does not have a permanent presence in the port of
Abidjan and is not in a position to conduct systematic inspection of ships docking in
the port (UN-Human Rights Council, 2009).
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Regional cooperation
Such environmental disasters and latent risks stimulated multilateral agencies,
economic investors and civil society actors to become more aware of environmental
issues in the ports of the region (Barnes-Dabban, Koppen, & Mol, 2017).
Thus, specific activities under the Basel Convention were initiated to strengthen legal
and technical frameworks, particularly through capacity building for stakeholders
(UNEP & Basel Convention, 2016).
Also, to prevent such disasters, the Abidjan Convention, the Bamako Convention and
the Lomé IV Convention were adopted and are currently being implemented.
Despite all these initiatives, some difficulties related to the management of waste from
the ports remain.
Case study on risks of inappropriate disposal of cargo wastes in the Republic of
Benin
In the Republic of Benin in 2016, the inappropriate incineration of ship’s cargo wastes
by the company “l’Africaine des Manutentions (AMA)” in the landfill located in
Avamè (Municipality of Torri) wastes turned to a drama.
Indeed, on Thursday, September 08, 2016 during the incineration of a large quantity
of damaged wheat flour and pharmaceutical products originating from the port of
Cotonou on an open-air site 20 kilometers from the city, a sudden fire trapped people
attempting to collect the wheat flour in the landfill. It resulted in 16 deaths out of 92
cases of severe burns.
The investigations revealed the following major deficiencies:


The company "l'Africaine des Manutentions (AMA)" which carried out the
destruction did not fulfill the prescribed regulatory conditions. These
operations were therefore carried out fraudulently, in violation of the
regulations in force;



The provisions of Law N° 98-030 of 12 February 1999 on the Framework Law
of Environment in Republic of Benin have not been complied with;



Appropriate security measures on the site were not taken during the operation;
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Laxity, complacency and negligence from public officials had been noted
throughout all the chain, from the collection of these products in the port of
Cotonou to the incineration site;



People of this locality had been imprudent enough by trying to collect products
that was unfit for human consumption.

Following this incident, the owner of the site and the Environment Departmental
Director of Atlantic/Littoral were jailed. Three public officials were dismissed and
administrative sanctions were imposed against public officials who failed throughout
the whole chain. The site has been closed and arrangements were made for its
restoration (Secretariat General of Benin Governement, 2016).
Necessity to review the processes governing PRF in Republic of Benin
With regard to the above-mentioned, development and operation of an efficient and
effective mechanism to collect and process ship-generated waste and cargo residues
management is a must in the Republic of Benin.
For this purpose, an evaluation of the existing processes of ship-generated and cargo
wastes management in the port of Cotonou will be made. This evaluation intends to
support the strengthening of the existing regulatory framework with the view to
implementing an integrated approach to waste management.
1-2: Literature review
Not much literature has addressed the issue and little research and few studies have
been done on this topic in the region and particularly in the Republic of Benin.
Indeed, the first paper to address this issue is a World Bank report in June 1991 entitled
"The MARPOL 73/78 Convention: The Economic Implications and Other Issues in
Providing Reception Facilities for Ship Wastes in Sub-Saharan African ports ". This
document, on page 17, attempted to analyze the economic impacts of setting up a
reception facility for ship-generated waste at the port of Cotonou, which at that time
received only about 800 ships a year (Lethbridge, Wonham, Oestergaard, Klein, &
Willekes, 1991).
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A second series of articles written in recent years have approached the subject from
another angle. Among these are, "Environmental reform of West and Central Africa
ports: the influence of colonial legacies" of Barnes-Dabban, Koppen and Mol and
"Framework for Management and Control of Marine Pollution in Nigeria Seaports" of
Onwuegbuchunam, Ogwude, Ibe and Emenike.
Barnes-Dabban, Koppen and Mol (2017) compared environmental management
processes in the ports of Abidjan (Ivory Coast), Douala (Cameroon), Lagos (Nigeria)
and Tema (Ghana).
It appears from the analyses of these authors that globalization is a common major
trigger in fostering a gradual but still fragmented and limited process of environment
related reforms in West and Central African ports, but the effectiveness and efficacy
of these reforms are a function of national political-administrative arrangements rooted
in colonial legacies.
Onwuegbuchunam et al (2017) examined the sources of marine pollution and effects
of particularly ship-based pollutants on the marine environment. It also analyzed the
institutional system for addressing marine pollution from vessels calling the Nigerian
ports in accordance with the MARPOL Convention and the obligations of coastal, flag
states and port state control in ensuring compliance. The authors of this article
discovered that in the Nigerian ports, ship-generated waste control services and
provision of waste reception facilities are outsourced to a private company with no
requirement for activity audit.
Another paper addressing the topic is an article entitled "Environmental and Sanitary
Impacts of Waste at Autonomous Port of Cotonou (Benin, West Africa)". Published
on March 03, 2017, this article claimed that poor management waste in the port of
Cotonou has environmental and health impacts on surrounding populations (Sare, et
al., 2017).
Almost the same authors published on July 31, 2017 another article entitled "Solid
waste management strategies at the port of Cotonou (Benin, West Africa)". According
to this article, solid land-based waste management strategies in the port of Cotonou
include pre-collection, collection, periodic removal of waste and treatment of damaged
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products. It also pointed out the shortcomings and the inadequacies in the
implementation of the different waste management strategies in the port of Cotonou
(Sare, et al., 2017).
Apart from these articles written on the port of Cotonou, many assessments were
carried out in Abidjan, Côte-d’Ivoire after the Probo Koala.
The findings of these assessments highlighted the strengths and weaknesses of national
stakeholders in the management of hazardous waste movements and the
implementation of the provisions of relevant multilateral environmental agreements
(UN-Human Rights Council, 2009).
In addition, the literature provides additional information on various areas of PRF such
as
•

the legal framework for the setting up of reception facilities for waste from
ships in ports (FMHA, 2016);

•

the obligations of States arising from ratification of convention MARPOL
73/78 and its six annexes;

•

the IMO Comprehensive Manual on Port Reception Facilities that provides
guidance on the provision of reception facilities for ship-generated waste, as
part of the implementation of the International Convention for the Prevention
of Pollution from Ships 1973, as modified by the protocol of 1978 relating
thereto (MARPOL 73/78);

•

the implementation of the European Directive N ° 2000/59 / CE of November
27, 2000 relating to the port reception facilities for the operational waste and
residues of cargo in the ports of the European Union (European Union, 2014);

•

the importance of setting up regional reception facilities for ship-generated
waste, especially with the initiatives undertaken by the IMO in the Caribbean
and other areas of the world (RAC-REMPEITC, 2016).

1-3: Objectives
1-3-1: General objective
The general objective of this study is to contribute to the improvement of shipgenerated waste and cargo residues management in the Republic of Benin by
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proposing the implementation of an efficient and effective mechanism ensuring
environmentally sound waste management. In other words, it is an establishment of an
integrated approach which incorporates the handling of ship-generated waste and landgenerated waste in Cotonou.
Using good practices such as in Malmö and Tokyo, the study will consider the entire
life cycle of waste (from its collection on the ship to its final disposal). In addition,
recycling of wastes will be investigated in the context of the Republic of Benin.
1-3-2: Specific objectives


Evaluate the existing processes for ship-generated waste and cargo residues
management in the port of Cotonou;



Identify the shortcomings and weaknesses of current processes;



Investigate goods practices in Malmö in term of ship-generated and cargo
wastes management;



Propose, as a corrective measure, the implementation of an efficient and
effective mechanism which meets the requirements of waste handling on the
basis of an integrated approach.

1-4: Research Questions
This study intends to answer the following questions: How should an efficient and
effective mechanism of ship-generated waste and cargo residues be built and
implemented in the port of Cotonou?
This question will lead to the following sub-questions:
1. What is the present situation in the port of Cotonou and onshore?
2. What are the shortcomings and weaknesses of the existing processes of waste
handling in the port of Cotonou?
3. How should the situation in the Republic of Benin be enhanced?
1- 5: Methodology
The methodological approach adopted is based on the collection of quantitative and
qualitative data.
The quantitative data are related to
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ships received in Cotonou (types and quantity of ship-generated waste and
cargo residues managed during two previous years);



inventory of the existing facilities involved in ship-generated waste and cargo
residues;



inventory of waste collection and treatment facilities and resources of the
Municipality of Cotonou including stakeholders involved in these activities
(private waste collection companies, NGOs etc.).

The qualitative data are related to the various regulations concerning this topic, the
ongoing procedures of ship-generated waste and cargo residues management in the
port of Cotonou, the international standards and best practices of ship-generated waste
and cargo residues, the contracts and activity reports of the waste collection companies
that operate in both the port and the Municipality of Cotonou.
Finally, direct field observations of waste collection and treatment systems in Malmö
(SYSAV) and Tokyo complement the study.
Accordingly, after this introductive chapter, the chapter 2 will give an overview of the
regulatory framework applicable to the port reception facilities at international,
regional and national levels.
The chapter 3 will discuss the evaluation and analysis of the ship-generated and cargo
wastes management in the port of Cotonou. It will identify and analyze the
shortcomings and inconsistencies related to the regulatory framework. It will further
discuss the shortcomings and constraints related to the collection, transportation,
disposal and cost recovery processes of ship-generated garbage and cargo residues
similar to household solid waste as well as the special process for the management of
oily waste in the port of Cotonou.
The chapter 4 will be dedicated to the need for integrating ship-generated and cargo
waste into the municipal waste management of Cotonou. It will present an inventory
of available support services, technologies and facilities for the management of
household solid waste in Cotonou.
Finally, the reviewing of the existing national regulatory framework, a short-term
compliance and a long-term strategy will be presented in the chapter 5.
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CHAPTER 2: Regulatory framework related to Port Reception Facilities
This chapter gives an overview of the regulatory framework applicable to the port
reception facilities at international, regional and national levels.
2-1: International level
At the international level, the fundamental instruments dealing with ship-source
pollution are: the 1982 United Nations Convention on the Law of the Sea (UNCLOS
Convention), the International Convention for the Prevention of Pollution from Ships,
1973 as modified by the Protocol of 1978 (MARPOL 73/78) and the Basel Convention
which requires waste management in an environmentally sound manner.
In addition to all these, there is the IMO Comprehensive Manual on Port Reception
Facilities which clarified the concepts of Port Reception Facilities and adequate
facilities and incorporated the notion of environmentally sound manner of the Basel
Convention.
2-1-1: UNCLOS
The UNCLOS is the most important agreement which defines the rights and
responsibilities of States and entities.
In terms of the protection of the marine environment, the UNCLOS Part XII provides
numerous provision including the selected ones as follows:
(a) States have a general obligation to protect and preserve the marine environment
(Article 192);
(b) States have a duty to take measures, using the best practicable means at their
disposal and in accordance with their capabilities, to minimize to the fullest possible
extent pollution from ships, in particular measures for preventing international and
unintentional discharges (Article 194);
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(c) flag States have a duty to adopt laws and regulations which have at least the same
effect as that of generally accepted international rules and standards established
through the IMO (Article 211(2)).
Moreover, UNCLOS requires non-transfer of pollution, which implies (in relation with
PRF case) that when measures to prevent or control (marine) pollution are taken, these
measures do not end to simply transferring the pollution from sea to land. Therefore,
pollution treatment must be achieved.
2-1-2: MARPOL and IMO guidelines and guidance
2-1-2-1: MARPOL
Since its adoption in 1973, MARPOL imposes numerous operational and technical
requirements on ships flying the flag of Parties. Among them, MARPOL requires that
residues, which cannot be discharged into the sea in accordance with the relevant
regulations, have to be delivered to port reception facilities.
MARPOL, which entered into force on 2 October 1983, requires the government of
each party to ensure the provision of adequate port reception facilities without causing
undue delay. Through its Annexes, MARPOL regulates the different types of shipgenerated wastes and cargo residues (UNEP & Basel Convention, 2016).
Table 1- MARPOL Annexes.
Annexes

Subject

Entry into force

Annex I

Prevention of pollution by oil

2 October 1983

Annex II

Control of pollution by noxious liquid substances in bulk

6 April 1987

Annex III

1 July 1992

Annex IV

Prevention of pollution by harmful substances carried by
sea in packaged form
Prevention of pollution by sewage from ships

Annex V

Prevention of pollution by garbage from ships

31 December 1988

Annex VI

Prevention of air pollution from ships

19 May 2005

27 September 2003

(MEPC, 2014)
The obligation to provide adequate port reception facilities is a cornerstone of the
Convention. The availability of such adequate facilities incentivizes ships to comply
with MARPOL and its discharges restrictions (IMO, 2012).
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MARPOL also specifies the categories of ports and terminals which require reception
facilities together with their capacities (MEPC, 2014).
Table 2- Different types of ship generated wastes and cargo residues.
Annex I

Oil: in loading ports, ship repair yards, bunkering ports

Annex II

Noxious Liquid Substances (NLS) in bulk: in ports and terminals an adequate
reception needs to be present for cargo residues resulting from compliance with
Annex II and in ship repair ports where repair of NLS-tankers can take place

Annex IV

Sewage: ports and terminals in all areas and in Special Areas in particular when
ports and terminals are used by passenger ships

Annex V

Garbage (including cargo residues not covered by other Annexes): each Party
undertakes to ensure the provision of adequate facilities at ports and terminals for
the reception of garbage without causing undue delay to ships, and according to the
needs of the ships using them

Annex VI

Ozone-depleting substances together with equipment and materials (such as
insulation foams) containing the same: in ports, terminals, repair ports and ship
recycling facilities; residues from exhaust gas cleaning systems as these are
developed and enter into service: in ports, terminals, repair ports

(UNEP & Basel Convention, 2016)
In addition, IMO developed guidelines and guidance to support the implementation of
MARPOL’s requirements related to port reception facilities.
2-1-2-2: IMO guidelines and guidance
The use and provision of port reception facilities for ship-generated wastes and
residues is fundamental to the overall success of the MARPOL Convention in its
objectives. Therefore, IMO developed supporting instruments to facilitate port/ship
interfaces.
 2014 Consolidated guidance for port reception facility providers and
users: Circular MEPC.1/Circ.834
This Consolidated Guidance is intended to be a practical guide for:
- ships' crew who intend to deliver MARPOL wastes and residues ashore, and
- port reception facility providers who seek to provide timely, efficient port reception
services to ships.
It provides a basis for establishing best practice procedures, with an eye towards
improving the integration of port reception facilities into a more comprehensive waste
management scheme, in which the processing and final disposal of MARPOL wastes
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and residues occurs in a manner that protects the environment. It is based on the
fundamental requirements established in the MARPOL Convention, the guidance
provided in the IMO “Comprehensive Manual on Port Reception Facilities” and the
Guidelines for ensuring the adequacy of port waste reception facilities (resolution
MEPC.83(44)).
Building further upon the Manual and the Guidelines, this consolidated guidance
suggests how environmental management systems and procedures can assist with the
improvement of the delivery of MARPOL wastes and residues ashore. Procedures
recommended by the IMO include communication and reporting procedures and the
use of standardized forms, such as the
(i) format for reporting alleged inadequacies of port reception facilities,
(ii) standard format of the advance notification form for waste delivery to port
reception facilities and
(iii) standard format for the waste delivery receipt.
 2012 Guidelines for the development of a regional PRF plan: Resolution
MEPC.221(63):
This guideline provides guidance for the development of a Regional Reception
Facilities Plan (RRFP), in order to assist party States in specific geographic regions of
the world in the appropriate and effective implementation of the MARPOL regulations
that require the provision of adequate port reception facilities. Considering that PRFs
in Small Island Developing States (SIDS) pose serious challenges for these States to
meet international shipping needs, the guidelines provide tools to facilitate the
development of a regional port reception facilities plan, including the provision of
adequate reception facilities.
Such guidelines may be useful even for non-SIDS lacking national capacities in order
to establish Regional Waste Reception Centres.
 2012 Guidelines for the development of garbage management plans:
Resolution
MEPC.220(63):
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These Guidelines provide direction to ships and companies to comply with the
requirements for a ship's garbage management plan, as per the revised MARPOL
Annex V. Key areas such as reduction of wastes, segregation, garbage record book and
discharge in port are highlighted.
 2012 Guidelines for the implementation of MARPOL Annex V:
Resolution MEPC.219(63):
These guidelines aim to assist governments in developing and enacting domestic laws
related to Annex V. It provides guidance to ship owners, ship operators, ships' crews,
cargo owners and equipment manufacturers in complying with requirements set forth
in Annex V and relevant domestic laws, and to help port and terminal operators in
assessing the need for, and providing, adequate reception facilities for garbage
generated by all types of ships.
 2011 Guidelines for reception facilities under MARPOL Annex VI:
Resolution
MEPC.199(62):
The main objectives of these Guidelines are to support the governments when
developing facilities to receive Ozone Depletion Substances (ODS) in ports, repair and
ship recycling yards and when collecting exhaust gas cleaning residues.
In addition, it may be noted that in 2012 the IMO also adopted two resolutions
amending MARPOL in order to include regional arrangements for port reception
facilities under the different Annexes to MARPOL:
 Resolution MEPC.216(63) on regional arrangements for port reception
facilities under the MARPOL Annexes I, II, IV and V,
 Resolution MEPC.217(63) on regional arrangements for port reception
facilities und MARPOL Annex VI.
 The IMO manual “Port Reception Facilities – How to Do It”:
The manual contains practical information to Governments and competent (port)
authorities, in particular to those in developing countries, as well as to the shipping
industry, agencies and waste contractors seeking guidance when implementing
MARPOL. It also provides guidance on how to deal with possible inadequacies, as, in
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order to fully comply with MARPOL, a party State has to ensure the provision of
adequate port reception facilities meeting the needs of ships normally using their ports,
without causing undue delay to the ships.
As MARPOL does not contain any explicit requirements regarding the downstream
processing and treatment of ship-generated wastes and residues once received in a port
reception facility, it should be noted that as an addition the manual does elaborate on
the downstream management of the ship-generated wastes and residues once received
ashore.
 IMO’s Global Integrated Shipping Information System (GISIS):
In order to facilitate the dissemination of information and promote public access to
related data, the IMO established a web-based data collection system: the Global
Integrated Shipping Information System (GISIS).
The module on Port Reception Facility Database (PRFD) provides information on
existing facilities (capacities and limitations of each PRF).
PRF information is completed by member States but alleged inadequacies of reception
facilities can be reported by ships and companies. It provides an overview by country
of the PRF situation and inadequacy.
2-1-3: Basel Convention
In response to toxic wastes exports, the “Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and their Disposal” was adopted in
1989 and entered into force on 5 May 1992.
This Convention develops strict mechanisms to ban or control transfer of wastes and
provides a set of general provisions requiring States to environmentally sound
management of waste. The core idea is to ensure that hazardous wastes are managed
in ways not harming human health and the environment.
Although the Basel Convention does not cover ship-generated wastes and residues
falling within the scope of MARPOL, the Secretariat of Basel Convention in close
consultation with IMO developed in May 2016 a “guidance manual on how to
improve the sea-land interface to ensure that wastes falling within the scope of
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MARPOL, once offloaded from a ship, are managed in an environmentally sound
manner”.
Taking into account the revised version of the IMO Comprehensive Manual on Port
Reception Facilities, this manual aims to provide guidance through an overview of
tools, practices, procedures and measures with view to ensuring that wastes and
residues falling within the scope of the MARPOL Convention, once offloaded from a
ship, are managed in an environmentally sound manner (UNEP & Basel Convention,
2016).
2-2: Regional level: Abidjan Convention
Referred to as the Abidjan Convention, the Convention for Co-operation in the
Protection and Development of the Marine and Coastal environment of the West and
Central African (WCA) region is a treaty adopted in 1981 under the auspices of the
United Environment Programme (UNEP). The treaty is a comprehensive umbrella
agreement for the protection and management of the marine environment, coastal
zones and related inland waters falling within the jurisdiction of the States of the West
and Central African Region, from Mauritania to Namibia inclusive. Its scope covers
the sources of pollution which require control such as pollution from ships, dumping,
land based sources, exploration and exploitation of the sea-bed, and pollution from or
through the atmosphere (Abidjan Convention Secretariat, 1984).
Furthermore, the Convention, through its Article 4, sets out a number of general
requirements for States Parties. In this regard, Article 4 (1) requests the Contracting
Parties individually or collectively, take all adequate measures under the provisions of
this Convention and its protocols to prevent, reduce, combat and control pollution and
to ensure sound environmental management of natural resources, using for this
purpose the best practicable means at their disposal, and in accordance with their
capabilities.
Moreover, Abidjan Convention specifically addresses pollution from ships through its
Article 5 which states that:
The Contracting Parties shall take all appropriate measures in conformity with
international law to prevent, reduce, combat and control pollution in the
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Convention area caused by normal or accidental discharges from ships, and
shall ensure the effective application in the Convention area of the
internationally recognized rules and standards relating to the control of this
type of pollution.
2-3: National level
The Constitution of 11 December 1990 of the Republic of Benin provides through its
Article 27 that “Everyone has the right to a healthy, satisfying and durable environment
and has the duty to defend it. The Government ensures the protection of the
environment.”
These constitutional provisions are reinforced by all international instruments
mentioned above. The Republic of Benin ratified all these instruments and gives them
effect through a set of regulations which includes laws, interministerial and/ or
ministerial orders and decisions.
Since PRFs are an integral part of a country's waste management system, the related
regulatory framework is entwined in the global waste management regime. It also
involves a number of public or private stakeholders who play various roles.
In the Republic of Benin, the regulatory framework for PRFs involves mainly the
Ministry of the Environment, the Ministry of Transport and the Municipality of
Cotonou as well as their competent services. It encompasses regulations governing the
environmentally sound waste management and regulations relating to ship-generated
waste management.
2-3-1: Regulations governing the environmentally sound waste management
Based on Article 27 of the Constitution of December 1990, the Framework Law on
Environment, which constitutes the basis of the national environmental legislation was
adopted on 12 February 1999. This law is the basis of the national environmental
policy as it covers all aspects, namely the identification of sources of pollution, their
control and repression, environmental assessments (strategic environmental
assessment, study environmental impact, environmental audit, environmental
inspection), capacity building and environmental information management.
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In addition, this law regulates all household solid waste management activities in its
Title IV, Article 65 to 73. The Ministry in charge of the environment is responsible at
a national level for its implementation.
In accordance with Article 70 of the Framework Law on Environment, all land
intended for the construction of a site for the storage, transfer, treatment or disposal of
waste of any kind must be the subject of a preliminary impact study that must be
submitted at the same time as the application for exploitation by the proponent to the
Ministry. Under the same procedure and under the same conditions, a special permit,
the duration of which may not exceed five (5) years, may be granted to any developer
for the establishment or operation of a disposal, storage or disposal site and treatment
of certain categories of particularly harmful or dangerous waste produced on the
national territory.
The conditions for issuing this special permit are determined by the laws and
regulations.
For ensuring the enforcement of the environmental legislation, an environmental
police unit was established within the Ministry of Environment by Decree No. 2001096 of 20 February 2001.
In the context of waste management, the following regulations were developed and
adopted:
- Interministerial Order No.136 of 26 July 1995, which regulates the collection,
removal,
treatment and disposal of solid waste activities in Republic of Benin;
- Decree No. 2003-332 of 27 August 2003 on solid waste management in Republic of
Benin;
- Decree No. 2003-330 of 27 August 2003 on waste oils management in Republic of
Benin. This decree lays down the procedures for the collection, transportation, pretreatment, disposal or recovery of waste oils in accordance with the provisions of the
Framework Law on Environment;
-Decree No. 2015-382 of 09 July 2015 on the organization of the environmental impact
assessment procedure. According to this decree, the environmental impact study is the
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procedure that aims at determining the effects that the realization or the execution of a
project may have on the environment at risk or ecologically sensitive.
In addition, Agenda 21 National which was adopted on 22 January 1997 insists on the
environmentally sound management of solid waste and wastewater. According to this
Agenda, the lack of environmentally sound management of solid waste and wastewater
has an increasingly significant impact on the health of the population.
This Agenda also provides for integrated waste management, which aims inter alia to:
-minimize the production of waste,
-maximize the reuse and the environmentally sound recycling of waste and
-promote the environmentally sound disposal and treatment of waste.
At the local level, the law of January 15, 1999 relating to the organization of the
municipalities in the Republic of Benin requires the municipality of Cotonou to collect
and treat the solid waste other than the industrial waste provided by the city of
Cotonou.
2-3-2: Regulations relating to ship-generated waste management.
The Maritime Code of March 07, 2011, provides provisions for the preservation and
the protection of the marine environment. According to the Decree No. 418 of 20 July
2016, the Ministry of Transport is the government body which is responsible inter alia
for monitoring and evaluating the implementation of international and regional
conventions and agreements relating to transport including maritime transport. Article
63 of this Decree designates the Directorate of Merchant Marine as the Authority of
this Ministry responsible for the protection of the marine environment. In this respect,
the Ministerial Order No. 055 of 27 December 2017 assigns the Directorate of the
Merchant Marine for controlling the compliance with ship-generated and cargo waste
reception regulations.
Furthermore, Article 77 of the Decree N°418 places the Port Authority of Cotonou
under the Ministry of Transport.
Thus, in the framework of the protection of the port environment, the Decision N °
615 of 04 August 2008 regulating the management of ship-generated garbage in the
port of Cotonou was taken.
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This decision aims to provide with a procedure for the reception and disposal of
garbage from ships calling at the port of Cotonou, in accordance with legal standards,
for the preservation of the marine and coastal environment and the prevention of risks
of introduction of hazardous waste for the health of people in Benin.
In addition, the Ministerial Order N° 006 of February 17, 2017 on approval of
operations and police regulations in Port of Cotonou provides for the type of shipgenerated garbage which can be discharged in the port of Cotonou. According to
Article 98 of this Ministerial Order, MARPOL Annex V only garbage similar to
household solid waste is authorized to be discharged in the port of Cotonou.
The mechanism of PRFs in the port of Cotonou enforces various waste management
regulations and involves several public and private stakeholders such as the Ministry
of the Environment, the Municipality of Cotonou, the Ministry of Transport, waste
collection and recovery companies (see Figure 4).
The international regulatory framework related to PRFs provides regulations and
guidelines for the environmentally sound management of ship-generated and cargo
wastes covered by Annexes I, II, IV, V and VI of the MARPOL Convention, once
offloaded from a ship.
However, the national regulatory framework on PRFs provides regulations governing
the environmentally sound waste management and regulations relating to shipgenerated garbage similar to household solid waste.
After presenting an overview of the regulatory framework related to PRFs, it is
important to evaluate and analyze its implementation in the port of Cotonou.
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Figure 4 schematizes the mechanism of PRF in the port of Cotonou.

Figure 4- Mechanism of PRF in the port of Cotonou.
Source: Author
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CHAPTER 3: Evaluation and analysis of the management of ship-generated
waste and cargo residues in the Port of Cotonou
This chapter discusses the evaluation and the analysis of ship-generated and cargo
wastes management in the port of Cotonou. More specifically, it focusses on the
regulatory framework of the management of these wastes, the types and quantities
received from 2016 to 2017, the processes of their reception, collection, transport and
treatment as well as the associated costs and their recovery system.
3-1: Port of Cotonou
Located in the Gulf of Guinea between latitude 06°21'22"N and longitude 02°26 '30'
E, the port of Cotonou is one of the greatest economic platform of Benin, covering an
area of 240 hectares (120 hectares of land and 120 hectares of sea). The port of
Cotonou offers a great advantage of plans for water to ships for commercial operations
and refueling of the water in the best conditions. The port is divided into several zones
which makes it easy to carry out tasks according to the nature of the products (Sare, et
al., 2017).
Figure 5 depicts the zones planned at port of Cotonou.

Figure 5- Zones planned at port of Cotonou (Sare, et al., 2017).
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The trade of the Republic of Benin is done more than 90% by sea through only the
port of Cotonou which constitutes the transit corridor for Nigeria and the hinterland
countries such as Niger, Burkina Faso, Mali and Tchad. It provides about 3/4 of the
State's tax revenue (National Strategy of Maritime Protection, Security and Safety,
2013).
According to the economic potential of the West African region, especially countries
such as Niger and Nigeria, and the internal market, traffic volumes in the port of
Cotonou is expected to grow significantly (CAGR of 3.7%) between 2013 and 2040
up to reaching nearly 23 million tonnes in 2040. It means three times more than current
volumes (Witteveen+Bos & MTBS, 2016).
Figure 6 shows the forecast.

Figure 6- Trend of the traffic volume in the port of Cotonou
(Witteveen+Bos & MTBS, 2016).
3-2: Evaluation
3-2-1: Regulatory framework
The Department of Environment Management of the Port Authority is in charge of
coordinating the management of ship-generated waste and cargo residues at the port
of Cotonou. As such, this department provides, in addition to the regulatory framework
mentioned above, procedures for the management of both ship-generated and cargo
garbage assimilated to household solid waste and oily waste (see Figure 7).
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Ship intends to discharge garbage/oily waste

Ship’s Master informs the Ship’s agent.

24 Hours notification from Ship
(Includes declaration of types
and quantity of garbage
intended to be discharged) to
the Port Authority.

The Ship’s agent contacts a
collection company licensed by
the Port Authority for waste oil
discharge.

The Port Authority verifies
the content and quantity of
the garbage intended to be
discharged in relation to the
local regulations and then
confirms to the ship’s agent.

The collection company requests
authorisation from the Port Authority for
collection of waste oil from the ship.

Ship’s Agent confirms the
Master, so that the ship can
prepare for discharging
garbage.

The Port Authority collects sample of the
waste oil for toxicological analysis.

Substandard
result of the
analysis.

Ship’s Agent also arranges and
negotiates with garbage collector.
He advises the collector about the
time when the ship is expected to
discharge garbage, and also
provides garbage details.

Authorisation for
discharge is not
granted.

The discharge of garbage is
monitored by one port authority
officers.

Standard result
of the analysis.

Authorisation for
discharge is granted
and discharge
monitored by of one
of the Port Authority
officers.

After completion of discharge the Port Authority provides the ship with a certificate of discharge.
A monitoring slip is issued by the Port Authority to the collection company before it leaves the port.
At the final destination of waste collection, the collection company handover the monitoring slip, which
is then endorsed. Thereafter, the collection company brings back the endorsed monitoring slip to the Port
Authority. The Port Authority generates a copy of the endorsed monitoring slip for their records.

Figure 7- Summary of procedures (source: Author).
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Moreover, the Department of Environment Management of the Port Authority of
Cotonou also provides criteria for licensing waste collection and transport (see Table
3).
Table 3- Criteria for companies’ licensing.
Intervention capacity
Entities

NGOs

Legal status

Documents required

Equipment

Personal

Experiences

•Name

• Registration receipt;

•Broom

• At least one

•Have an

•Headquarters

• The tax exemption issued by

• Excavators

team leader who

expertise in the

•Address

the tax authorities;

• Rakes

worked on ships

management of

• The original of the certificate

• Gloves

• 1 expert in

waste, or have

of the National Social Security

•Proper waste

charge of

received

Fund proving that the

disposal vehicle

programming

training in this

organization is in good

• Boots

• Skilled

field;

standing with regard to this

• Muffler

workers

•-References of

office for social security

•Wheelbarrows /

executed work,

contributions.

rickshaws

each reference

• the approval of the Ministry

•Jackets/

will be

of Environment and

Lifejackets

accompanied by

Sustainable Development for

• Forks

a

the collection and the disposal

•Plastic pre-

good

of solid household waste and

collection bags.

performance or

similar to the Place of Landfill

NB: No

in the absence

(LES) of the City of Cotonou;

equipment

of the full

and

used must have

address of the

• an authorization from the

characteristics

company which

Municipality of Porto-Novo

likely to induce

commissioned

for the disposal of the Landfill

pollution risks

the executed

Site (LES) of Cotonou

of any kind.

work.

located in Ouèssè (Ouidah).
- A legalized copy of the
commercial register;
- The original of the tax
certificate issued by the tax
authorities proving that the
company is in good standing
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certificate of

with respect to the regulations
in force;
Companies

- The original of the certificate
of non-bankruptcy issued by a
court or an auxiliary of justice
and dating from less than three
(03) months;
- INSAE no. Or IFU
- The original of the certificate
of the National Social Security
Fund proving that the
company is in good standing
vis-à-vis this office for social
charges.
- approval of the Ministry of
Environment and Sustainable
Development for the
collection and the disposal of
household solid waste and
assimilated to the Landfill Site
(LES) of the City of Cotonou;
and
- an authorization from the
Municipality of Cotonou for
the disposal of the Landfill
Site (LES) of Cotonou
located in Ouèssè (Ouidah).

Source: Author
3-2-2: Types and quantities of ship-generated wastes received from 2016 to 2017
Table 4 indicates that ship-generated waste received in the Port of Cotonou in the last
two years consists largely on the one hand of domestic waste (2380.9 m3) followed by
plastics (175.04 m3), food waste (33.812 m3), cargo residue (29.81 m3) and incinerated
waste (14.25 m3) and on the other hand of oily waste (30 m3). Most of this waste is
discharged by container ships, bulk carriers and ro-ro (Environment Department of
Port of Cotonou, 2017).
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Table 4: Summary of the types and quantities of waste discharged by ships in Cotonou
port from 2016 to 2017.
Table 4- Type and quantity of ship- generated wastes.

(Department of the Environment Management, 2017)
The scope of the regulation relating to PRFs in force only covers ship-generated
garbage similar to household solid waste. All waste in Table 4 are ship-generated and
cargo waste similar to household solid waste except oily waste.
3-2-3: Processes for collection, transportation and final disposal.
Three companies were currently licensed for the collection, transportation and disposal
of ship-generated garbage similar to household solid waste in the port of Cotonou.
These companies are: MAHOUNDO, SOGEPAB and SGTN (see Table 5)
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Table 5- Companies and their characteristics.

(Department of the Environment Management, 2017)
Under Article 5 of Decision No. 615, any master of ship calling at the Port of Cotonou
must, before leaving the port, discharge the garbage of the ship when the volume on
board is greater than or equal to half of the storage capacity of the ship.
In accordance with the provisions of Article 7 of Decision No. 615, the consignee of
the ship announces to the Port Authority of Cotonou, twenty-four hours before the
arrival of the ship, the nature and quantities of the garbage to be discharged.
Once the ship is berthed, the hired company proceeds to the reception of the garbage
by trucks at the appointed time after the officer of the Port Authority of Cotonou has
checked if the nature and quantity of this garbage is in accordance with those
announced.
After completing the collection, the garbage is transported to a dumping site. The
vehicle must comply with standards of a controlled landfill located in Ouessè about 40
kilometres from Cotonou.
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At the entrance to the landfill, the trucks containing the garbage are weighed by means
of a weighbridge installed by the contracting authority at the landfill. Thereafter they
are being emptied as can be seen in Figure 8.
Ship-generated
garbage and cargo
residues authorised
to be discharged

Port Reception
Facility (Receive
by trucks and
tanks).

About

Landfill for
disposal (Ouessè).

40 Km

Figure 8- Receptions facilities processes in port of Cotonou
(Department of the Environment Management, 2017)
3-2-4: Cost recovery system
In accordance with Article 9 of Decision No. 615, the ship-generated garbage and
cargo residues collection costs alongside the port of Cotonou are covered by the ship
or its representative. The fees are estimated according to a scale of weight (kg) or
volume (m3) in agreement with the collection company and the consignee of the ship.
In fact, each garbage collector company negotiates its contract with the consignors and
agrees on the costs of the service. These costs differ from one company to another.
3-2-5: Processes of oily waste management.
According to feedback collected from port authorities, the Port of Cotonou accepts oil
waste only in case of emergency. Indeed, lacks in present regulatory framework does
not allow regular collection of ship sludge and waste oils.
When a ship intends to discharge oily waste in the port of Cotonou, its representative
contacts the port authorities to complete the relevant formalities. Once the discharge
is authorized, the ship’s representative requests the expertise of the company OryxEnergies, which is licensed by the Ministry of the Environment for the recovery of
waste oil in the Republic of Benin. This company possesses adapted equipment to
collect and transport ship-generated waste oil. The oily products are treated into
dedicated sites for recovery.
Oryx-Energies is an energy division of the private investment group AOG and is one
of Africa’s largest and longest established independent providers of oil and gas
products and services. It supplies, stores and distributes the oil and gas products needed
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by consumers, industry and maritime operations across sub-Saharan Africa, including
fuels, gas, lubricants, bitumen and a specialised bunkering service.
It is a Swiss company, wholly-owned by AOG, and has been responding to the
evolving energy needs of the African sub-continent for over 25 years. It is proud of its
unparalleled depth of experience, knowledge and expertise, accumulated serving the
energy needs of over twenty sub-Saharan countries (Oryx-Energies, 2014).

Figure 9- Truck of Oryx-Energies collecting oily waste in the port of Cotonou
(Department of the Environment Management, 2017).
3-3: Analysis
3-3-1 Shortcomings relating to the legal and administrative framework
The regulatory framework relating to PRF in Republic of Benin contains shortcomings
regarding both the Convention itself and its Annexes I and V.
 Shortcomings regarding general requirements of the MARPOL

Convention
Ratification to the MARPOL 73/78 Convention and its annexes requires the
establishment of port reception facilities. In accordance with the provisions of Annexes
I, II IV and VI, the Government of States Parties is required, inter-alia, to take all
necessary measures to provide adequate reception facilities respectively for the
discharge of oily waste, noxious liquid substances (NLS) in bulk such as chemicals in
bulk, sewage, ozone-depleting substances (ODS) and exhaust gas-cleaning residues.
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However, the existing regulatory framework being implemented in the Republic of
Benin provides reception facilities for the discharge of garbage covered by Annex V
and to some extent for oily waste covered by Annex I.
This situation constitutes a breach of the international obligations under the MARPOL
Convention and may increase the risk of illegal discharge from ships of hazardous
substances (MEPC, 2014). Further, the Republic of Benin is particularly vulnerable
to marine pollution because the country lacks adequate means to control pollution of
waters under its jurisdiction (Government of the Republic of Benin, 2013).
In addition, there is no information provided in GISIS by the Republic of Benin
relating to port reception facilities (IMO, n.d.).
It is therefore imperative to review the existing legal and administrative framework to
take into account wastes covered by MARPOL Annexes I, II, IV and V even though
these types of wastes require more stringent regulatory controls.
 Inadequacies relating to the compliance of the MARPOL Annexes I and V

The regulatory framework for PRFs in the port of Cotonou does not provide
regulations for the discharge of oily waste covered by Annex I. However, there is a
procedure provided by the Port Authority to handle exceptionally the discharge of this
type of waste. Unfortunately, this procedure is not currently being implemented due to
the inexistence of a collection companies licensed for this activity.
However, in an emergency case, the port authorities, based on the regulations
governing the management of waste oil, can request the expertise of the companies
licensed by the Ministry of the Environment for the recovery of this waste.
This mechanism therefore needs to be improved to enable the establishment of an
adequate PRF for oily waste discharge to avoid illegal dumping of this waste at sea.
Regarding Annex V of MARPOL, two major requirements for States Parties emerge
from this annex relating to port reception facilities. The first one is to ensure collection
of garbage will not cause undue delay to ships, and meet ships’ needs. The second one
is to notify IMO for transmission to all parties concerned of any cases where the
facilities provided are alleged to be inadequate.
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MARPOL Annex V, itself does not expose technical and practical provisions.
However, the IMO Guidelines and guidance related to MARPOL Annex V and IMO
provide practical measures to develop adequate PRFs and enforce regulations.
According to the IMO manual Port Reception Facilities – How to Do It, when
developing

regulatory framework, either directly concerning MARPOL, or in the

general field of waste handling and disposal, commonalities exist. It includes, but are
not limited to the following:


the objectives of the legislation;



a description of the responsibilities of all stakeholders involved, who may be
waste generators, ship agents, operators and transporters, and governmental
organizations;



a definition of (hazardous) waste and the type(s) of wastes that are involved;



control mechanisms, such as permits/licences for transporters, operators and
facilities;



monitoring and reporting of waste generation, delivery, transport, treatment
and/or disposal;



waste management planning;



standards for discharges to water, air, land;



standards for waste transport;



bans on certain operations;



clean-up responsibilities; and



enforcement methods and possible penalties for non-compliance with
requirements.

Unfortunately, the current regulatory framework in the Republic of Benin lacks
comprehensiveness because it contains a lot of scattered regulations.
Dealing largely with the management of land-generated wastes, current national
regulations have been prepared by three separate entities, namely the Ministry of the
Environment, the Directorate of the Merchant Marine and the Port Authority of
Cotonou.
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Only, one regulation, the Decision No. 615 directly addresses the management of shipgenerated garbage.
Moreover, this Decision does not provide for waste management planning and does
not clearly define the responsibilities of all stakeholders involved. For example, the
Decision does not specify the body in charge of monitoring and supervising shipgenerated garbage from the collection to final disposal.
In addition, the regulation lacks detailed standards on practice and rigorous control
mechanisms. In terms of control, collection and transport are a very important part of
the waste handling cycle.
Furthermore, licenses authorizing subcontractors to collect and manage ship-generated
waste should be granted only when strict standards are in place and when there is
sufficient evidence that a reliable service can be guaranteed. Applicants for a license
should be required to prove their reliability and proficiency by permitting inspection
of their technical equipment as well as verification of their financial situation,
insurance coverage and trained personnel (MEPC, 2014).
The criteria for licensing collection companies in Cotonou are standard but there is a
problem in strict respect of these criteria in the licensing process. There is complacency
and favouritism because the three licensed collection companies in the port of Cotonou
do not meet all these criteria with regard to their performance.
3-3-2: Weaknesses relating to the processes for collection, transportation and
treatment of ship-generated garbage and cargo residues
The requirement to provide adequate port reception facilities for garbage cannot be
limited only to the provision of receptacles for garbage. It is also required to develop
a regular collection service from the port, safe and efficient transportation system to a
treatment and/dumping area and capacity to process ship-generated and cargo waste
in disposal facilities (MEPC, 2014).
In addition, it is of key importance that from the collection phase, the reuse and
recycling possibilities of the waste are being facilitated. Therefore, the facilities and
equipment used for the collection of the ship-generated garbage should be suitable for
the separate collection of the main waste types that are being delivered. In many cases,
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this will lower the total cost of the waste handling, as environmentally sound disposal
requires the most complex and therefore most expensive techniques.
3-3-2-1: Collection
IMO Guidelines for the implementation of MARPOL Annex V recommends that ships
should segregate and separate garbage to facilitate its management and disposal.
Consequently, the equipment for handling ship-generated garbage in a port should
accept segregated garbage and sort it appropriately. In addition, temporary storage and
subsequent transport of these segregated types of ship-generated garbage should be
organized.

Figure 10- Facility for the collection of segregated types of garbage in the
port of Goteborg (Sweden) (UNEP & Basel Convention, 2016)
A large variety of containers and bins can be used for collecting ship-generated
garbage.
When evaluating the different options for selecting receptacles for the collection of
MARPOL Annex V wastes and residues, the following elements need to be
considered:
(a) The capacity of the receptacles should at any time (including estimated increased
delivery in the near future) match the demand by the users, not only in terms of their
individual size and capacity, but also the number of receptacles that is required;
(b) Also the type of ship influences the required capacity, e.g.:
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- Cruise ships generate more garbage than commercial ships;
- Fishing vessels need specific collection and storage capacity for fishing nets;
- In recreational ports seasonal fluctuations might have a serious impact on the delivery
of garbage;
(c) When selecting the differing types of garbage to be collected separately, the
increased interest and value in the recycling of wastes as a potential source of raw
materials should be taken into account;
(d) In case more stringent standards are applicable for specific types of wastes (e.g.
Quarantined food waste or medical waste) the reception facilities should meet the
standards required by Section 4 of ISO 21070 (e.g. Sealed and/or leak proof
containers). Especially for medical waste specific containers should be used in order
to ensure hygienic and safe handling;
(e) Especially for hazardous wastes specific types of receptacles should be applied,
ensuring that compatible material is used for the receptacles, i.e. leak proof;
(f) Receptacles for garbage collection may be placed on the ship, while in port. In that
case, wire sling attachments may be required and the receptacles must be compatible
with the maximum load of the available cranes;
(g) Receptacles should be constructed of durable materials and equipped with lids to
control vermin, to prevent litter spreading on the quayside and to prevent offensive
odours;
(h) In order to reduce the volume of the garbage to be transported, compactors or baling
equipment may be used. However, equipment may hinder reuse/ recycling
possibilities.
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Figure 11- Facility for the collection of segregated types of garbage
from a cruise vessel (UNEP & Basel Convention, 2016)
According to the categorization of the Basel Convention, several types of MARPOL
Annex V wastes and residues can be considered as hazardous wastes, such as paint
wastes, rags contaminated with oil and chemicals, solvents, batteries, light bulbs, small
dangerous wastes and medical waste.
Therefore, such wastes are not to be mixed with non-hazardous waste, and proper
procedures and requirements must be in place for safe operation (e.g. medical waste
should preferably be disposed of by a recognized pharmacist, and a signature should
be kept for the records).
In certain regional, national or local regulations, some types of waste are subject to
specific requirements. For example, in Europe food wastes generated through
international modes of transport are, in principle, to be incinerated (UNEP & Basel
Convention, 2016).
Frequent collection in port reduces health and safety risks and reduces storage space.
However, it may increase costs and negative externalities through the use of motor
vehicles. Emptying schedules should be revised periodically and optimized.
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Figure 12- Receptacle used for the collection of light bulbs
(UNEP & Basel Convention, 2016).
Another specific consideration when selecting the type of receptacle is the
compatibility of the receptacle, in terms of unloaded weight, maximum load and size,
with the available means of transport and other types of handling equipment such as
forklifts and cranes. Since experience in some ports has shown that receptacles for
garbage can be the object of littering, vandalism and theft, consideration should be
given to selecting receptacles with characteristics which discourage their abuse or
misuse.

Figure 13- Waste compactor
(UNEP & Basel Convention, 2016)
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In the port of Cotonou, equipment used for ship-generated garbage collection are
trucks and tanks.

Figure 14- Truck collecting ship-generated garbage in the port of Cotonou
(Department of the Environment Management, 2017)
In such context, segregation of ship-generated garbage cannot be secured. Lack of
proper intermediate storage capacity leads to risk that hazardous wastes are mixed with
other types of wastes and collected all together by trucks and finally disposed in the
same dumping ground which ultimately generate serious environmental and safety
risks.
Collection companies licensed in the port of Cotonou are currently not able to provide
appropriate equipment. Moreover, the staff of such companies are not properly trained
and qualified to conduct safe and environmentally sound collection and disposal of
garbage as required.
3-3-2-2: Transportation
Several types of handling equipment can be used for the transportation of shipgenerated garbage, such as barges, trucks or other handling equipment (e.g. hoists and
forklifts).
Barges are especially useful when the amount of garbage is substantial (too big for
trucks), when the use of trucks or other vehicles in the proximity of the ship is restricted
(e.g. safety regulations), or when ships do not berth along the quay and operate from
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coastal zones (e.g. single buoy mooring facilities or anchorage). In case garbage is
being transported by barge it should be covered using nets, tarpaulins, or containers in
order to prevent the garbage from entering the water. Barges may be used not only to
receive garbage but also to directly segregate it.
When using barges, it is obvious that the ship-generated garbage must be offloaded
on land at some point, in order to be hauled to a place for further segregation to
maintain or increase recycling options, or to an incinerator or landfill for final disposal.
Some provisions must be made in order to facilitate the offloading of the garbage from
the barge either at the port in which the garbage is being collected, at the recycling or
disposal site or at another port to which the garbage is transported.

Figure 15- Barge used for the segregated collection of garbage
(UNEP & Basel Convention, 2016)
When ships are alongside, trucks are generally preferred for garbage transportation.
There are numerous types of trucks equipped with compactors.
In any case, the used mode of transport should be assessed by each individual port
and on a case or availability basis. For example, if trucks are not available tractor and
cart may support transport. In some cases, a ship (e.g. ferries and roll-on-roll-off ships)
might even discharge its garbage directly into a truck that drives onto the ship.
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Figure 16- Truck used in the port of Istanbul (Turkey)
(UNEP & Basel Convention, 2016)
3-3-2-3: Final disposal
The IMO’s comprehensive Manual on Port Reception Facilities provides many
possible options for final disposal of ship-generated wastes and cargo residues covered
by the Annexes of MARPOL Convention.
Controlled storage
Annex I
Incineration
Annex II
Land farming
Annex IV
Landfill
Annex V
Recycling
Annex VI
Dedicated facilities

ODS/ EGCS

Figure 17- Types of waste and possible options for their final disposal (source:
Author).
Incineration is the common option of final disposal for all ship-generated waste and
cargo residues. This means that the establishment of an incinerator can make it possible
to dispose of all ship-generated and cargo wastes at the same location. This approach

43

is very cost-efficient because incinerated waste can be converted into heat or energy
for other uses.
The ship-generated waste and cargo residues covered by Annex V to the MARPOL
Convention are relatively similar to land-based household wastes and contain plastics,
food wastes, domestic wastes (paper, rags, glass, metal, bottles, crockery, etc.) and
cooking oil. These types of waste are in general transported to a shore waste disposal
facility.
In many cases, the disposal of wastes and residues covered by MARPOL Annex V is
closely linked with the disposal system that is being applied in the municipality
(MEPC, 2014).
This means that ship wastes under Annex V can easily be incorporated to household
wastes, and therefore be incinerated or dumped at a landfill unless possibilities for
recycling exist.
Furthermore, incineration plants require exhaust gas treatment systems in order to
prevent air pollution, especially when hazardous wastes or wastes comprising potential
health risks are being incinerated (UNEP & Basel Convention, 2016).
3-3-3: Cost recovery system deficiencies
Being a burden for ports, waste management requires cost-recovery. IMO’s
comprehensive Manual on Port Reception Facilities considers free-of-charge systems
and five cost recovery systems, which are as follows:
- the direct fee system,
- the contract system,
- costs of disposal included in port dues,
- the fixed fee system and
- the combined system.
Generally, a system with a standardized charge - the costs of collection and disposal
included in port dues system, fixed fee system and the combined system - can be
considered for reception of garbage. A contract system can be considered in case of
many frequent callers. A tariff differentiation can regard the number of the crew, the
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ship's tonnage, the types of garbage delivered, and the level of on-board segregation
of these different waste types (MEPC, 2014).
In the port of Cotonou, the cost recovery system applied for ship-generated garbage
reception is the direct fee system. The payment of ship-generated garbage delivery
relates to the quantity of waste discharged by weight (kilogram, kg) or volume (cubic
meter, m3). The ships or their representatives pay according to negotiated fees.
However, the implementation of this system reveals some shortcomings. As
considered by IMO, the authorities should develop mechanisms for monitoring and
enforcement in order to
- prevent ships from discharging their waters in open sea;
- ensure that reception and treatment of plants comply with
environmental standards; and
- ensure fair competition between reception facilities (MEPC, 2014).
There are no mechanisms for cost recovery system monitoring and enforcement in the
port of Cotonou. Regulations left the discretion to collection companies and ship’s
representative to negotiate waste costs. Consequently, waste costs differ from one
company to another.
Practiced by French-model ports, the direct fee system offers ships incentive to
minimize waste but makes illegal discharges at sea potentially attractive. This system
has the advantage of forcing ships to segregate on-board waste in order to reduce their
quantity. This also allows them to minimize the cost of waste. The direct fee could be
applied in developed countries without great inconvenience because these countries
have adequate marine pollution control mechanisms. On the other hand, the
application of this system for developing countries will entail a high risk of hazardous
waste dumping at sea (Barnes-Dabban, Koppen, & Mol, 2017). In order to avoid such
risks, it is necessary that the regulation provides for the compulsory discharge for
certain types of ship-related waste. In addition, an effective and efficient direct fee
system needs a strict and adequate mechanism to control the costs of waste collection
and processing. This mechanism should take into account a good balance between
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prices for waste reception and treatment on the one hand, and the willingness of the
ship to deliver on the other (MEPC, 2014).
Given the lack of options for monitoring and control of illegal discharge at sea, the
‘indirect charge’ system practiced by British model ports in which ships pay regardless
of discharging their waste or not, is arguably a better incentive for preventing ships
dumping their waste at sea (Barnes-Dabban, Koppen, & Mol, 2017).
The drawback of this system is that waste minimization practices on board are not
directly rewarded by reduced fees. This cost recovery mechanism can even result in
more than average waste production on board, for example by neglected maintenance.
The system may also lead to ships holding waste on board that already should have
been disposed of elsewhere, because the ship has to pay the dues regardless of the
waste quantities.
As the charge is unavoidable, however, the costs of delivery will be an incentive for
legal disposal and illegal discharge will be less likely to occur. Another advantage of
the charge being paid by all ships that call at the port is that the charge can be relatively
small. Furthermore, this system may entail a simplification of administrative matters
for the shipowners (MEPC, 2014).
In view of all the above, the indirect fee appears to be the most appropriate because
not only does it prevent waste dumping at sea but also constitutes a substantial
financial resource that can contribute to the establishment of adequate PRFs and ensure
their maintenance.
3-3-4: Local constraints
The ship-generated garbage and oily waste management in the port of Cotonou lacks
efficiency due to several shortcomings and constraints such as:
 lack of a coherent policy on the management of ship-generated waste (e.g.
oily waste related to MARPOL Annex I is not explicitly addressed);
 lack of transparency in the selection of collection companies ;
 inability to collect segregated garbage due to lack of appropriate
procedures, equipment and infrastructure such as temporary storage and
discharge platform in the port and nearby sorting centers;
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 lack of training, awareness and expertise in ship-generated waste handling
and its management;
 absence of ship-generated waste management and disposal plans and
procedures;
 lack of capacity in determining the type and risks related to ship-generated
and cargo waste;
 no control mechanisms to inspect PRF and to enforce regulations (when
existing);
 no public-private partnership to develop finance mechanisms to support
environmentally sound management of wastes;
 inappropriate cost recovery system ;
 recycling facilities and incinerators for heat recovery are missing to recover
waste.
Current PRFs regulated by the port of Cotonou is restricted to household solid waste.
Despite capacities to collect and manage oil waste by Oryx-Energies, there is no
systematic approach and framework to ship oil waste recovery.
Despite national regulations to support environmentally sound management of waste,
local constrains detrimentally affects ship-waste collection and waste stream
management.
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CHAPTER 4: Need for integrating ship-generated and cargo waste into the
municipal waste management of Cotonou.
4-1: Overview of existing situation of household solid waste in Cotonou
Cotonou is an attractive pole and the economic capital of the Republic of Benin.
Currently, the population is estimated at about 700,000 inhabitants and is frequented
during the day by a population of about 1,200,000, who produce between 800 and
1,000 tons of waste per day.
Given its capacity, the municipality manages only about 600 tonnes of waste per day.
Roughly 300 tonnes of waste are piled up daily in the city of Cotonou. One part of this
volume of waste is burnt or thrown in the shallows or buried; therefore, polluting the
environment (Mairie de Cotonou, 2018).
At the administrative level, the city of Cotonou is divided into 13 districts that cover
an area of 79 Km². It has a special administrative status because it is also a department
(Department of Littoral). Most administrative services, embassies, cooperation
agencies, headquarters of international institutions, trading companies and industry are
located in this city.
The population of Cotonou consists of the following: 328,124 Low Standing habitat,
192,409 Medium Standing habitat and 168,480 High Standing habitat. Low and
Medium Standing habitat produce approximately 91,017 tonnes of waste annually,
while High Standing generate approximately 83,855 tonnes of waste (Deschamps,
Lawson, & Almodovar, 2016).
The average composition of waste of Cotonou is as follows:
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Table 6- Average composition of Cotonou waste
Categories
ORGANIC MATERIAL
PAPERS
CARTONS
TEXTILES
SANITARY TEXTILES
PLASTICS
GLASS
FOOD BRICKS
METALS
INERT WASTE
DANGEROUS WASTE
MEDICAL WASTE
OTHER VARIOUS WASTE
FINE
TOTAL

Average
43,9%
1,3%
2,7%
3,0%
5,3%
9,7%
1,2%
0,6%
1,0%
1,8%
0,2%
0,1%
2,5%
26,6%
100,0%

(Deschamps, Lawson, & Almodovar, 2016)
In order to achieve the objectives of cleanliness in the city and to provide a pleasant
living environment for citizens, the waste management system implemented since the
2000s has three branches: pre-collection, collection and transport and landfilling at
final discharge. The last two activities were assigned to private companies through a
public procurement procedure. For effective waste management, the city of Cotonou
is divided into many sectors. In addition, a waste management strategy has been
developed and is being implemented (Mairie de Cotonou, 2018).
4-2: Waste Management Strategy
According to Article 93 of the Law No. 97-029 of 15 January 1999 on organization of
municipalities in Republic of Benin, “the municipality is in charge of collection and
treatment of solid wastes other than industrial waste”. According to this provision, the
municipality is the primary responsible for waste management. Municipal authorities
are aware of their responsibilities and have taken appropriate measures to collect and
process waste. Stakeholders’ roles in a waste management chain are defined.
While the bulk of services related to waste disposal is now carried out by private
stakeholders, the coordination of the sector remains under the municipality of
Cotonou.
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For efficient waste management, the company GLASSEM SA has been entrusted with
the pre-collection, collection and transport of waste to the Sanitary Landfill of Ouessè
located 40 km from Cotonou for final discharge.
4-2-1: Pre-collection of waste
The company GLASSEM SA is an economic interest grouping representing all precollection NGOs and therefore, acts as an intermediary between its members and other
members of the household solid waste sector such as the households, the municipality
and the collectors (Mairie de Cotonou, 2018).
Waste pre-collection is the activity of collecting waste from their source of production
and transporting them to grouping points before being transferred for their final
disposal.
The organization of pre-collection began with a subdivision of the city of Cotonou into
zones. This subdivision promotes the efficiency of the sector and allows the
municipality to exercise better supervision. Thus, each NGO is the sole responsible
entity for the removal of household waste in the area assigned to it.
Authorization to pre-collect is granted to an NGO under certain conditions, i.e. it must
be a member of GLASSEM SA, have experience in the field and have the necessary
human and material resources. In addition, the NGO must certify each year its ability
to meet the performance requirements that are defined by the borough committee and
are established according to the level of difficulty of carrying out this activity.
In the event that an NGO does not meet the objectives, a recovery plan and
administrative support are proposed. If, subsequently, it is unable to remedy its
deficiencies, its authorization may be withdrawn.
In order to enable households to benefit from a service at a reasonable cost, the
municipality provided the monthly pre-collection costs of waste, which varies
according to the standard of living of the zone, the frequency of removal and the
amount of waste produced by the household. These costs range between 1500 FCFA
and 3500 FCFA per household (Mairie de Cotonou, 2018).
There are currently seventy-seven pre-collection NGOs in Cotonou. All of them use
carts for the transport of household waste.
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As part of the improvement of the pre-collection activities, the NGOs benefit from
capacity building sessions as well as motorized tricycles.
In addition, all initiatives for increasing the performance of waste pre-collection are
implemented.
4-2-2: Collection and Transportation
Waste collection, the second phase of the household solid waste management, is
entirely carried out by private companies, subcontracted on behalf of the municipality.
Their function is to transport the waste from the grouping points, where the waste precollected by the NGOs is deposited, to the final discharge.
The collection activities consist of
- the installation of garbage bins at the points of consolidation and markets places;
- collection and collection of garbage from public roads, public places, collection
points, markets and other places;
- transport and discharge in the Sanitary Landfill currently located in Ouessè, 40
kilometres from Cotonou.
The collection of waste on the main arteries and grouping points is made by tamping
buckets. This is completed by the installation of drums, skips of 1m3 and multi-skips
at the entrance of inaccessible lanes.
The installation of large capacity bins is done on the consolidation points and the
markets. These bins must be removed as they are filled with large capacity skips (type
Ampliroll).
Companies provide cleanliness, awareness, information, training and direct
participation of residents to improve their living environment and the 3R system
(reduction, reuse, recycling).
The general garbage collection is carried out every week from Monday to Saturday
including in the markets.
According to the regulations, the collectors must meet certain requirements relating to
the health of their zone of intervention. For example, they must empty the saturated
containers within a maximum of twenty-four hours, so that the grouping point remains
in a suitable state of cleanliness.
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Consecutive holidays do not result in interruption of service for more than 24 hours.
The rest of the time, the provider ensures the cleaning of streets and arteries by the
systematic removal of all solid wastes (plastic, cardboard, cloth, etc..) to achieve
cleanliness at all times of the day.
The vehicles transporting garbage are weighed at the entrance to the final discharge
before being emptied using a weighbridge installed by the contracting authority at the
sanitary landfill site.
4-2-3: Sanitary Landfill
The garbage collected is buried on a site meeting the standards of a controlled landfill
located in Ouessè in the municipality of Ouidah about 40 kilometres from Cotonou.
The landfill site was established in 2006 following a hydrogeological analysis and an
environmental impact study conducted by Dessau Soprin International Inc. The
construction of the landfill was financed by the Canadian government, while the costs
related to its use are borne by the user municipalities (Ouidah and Cotonou), according
to an inter-municipal agreement.
The types of wastes accepted are solid wastes and non-hazardous residues from the
licensed territory and producers authorized to dispose of it at the sanitary landfill, such
as the following
- Household garbage: These are the wastes produced by households,
- So-called "ordinary" waste: It is garbage similar to household garbage generated by
industries, businesses and institutions,
- Inert waste: This is the waste also generated by the industries, businesses and
institutions, considered non-toxic and which may be deposited in a sanitary landfill.
It may be made of dry materials, residues of industrial processes (e.g. scrap, plastic,
etc.),
- Paper,
- Glass,
- Ferrous and non-ferrous metals,
- Plastics,
- Textiles,
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- Dry materials (residues of construction and demolition),
- Septic sludge dehydrated,
- Meat unfit for human consumption (Dessau Soprin International Inc., 2005).
The principle of landfill is to pile the waste into a cell. At the end of each day, it is
covered with a layer of inert materials (gravel, sand, earth), in order to lessen the
undesirable effects emanating from the interaction of the waste. Their disintegration
and leachate treatment are based on natural attenuation: “no impermeable barrier is
built at the base of the landfill cells”. The leachate percolates through the soil, where
natural attenuation processes take place (absorption, biodegradation, filtration,
precipitation). This type of discharge, therefore, implies close environmental
monitoring, without which excessive accumulation of contaminants (leachate, biogas
and other nuisances) could pollute water and soil (Lampron, 2009).
4-3: Modernization of municipal household solid waste management.
In the framework of the project of an integrated system of household waste
management in the cities of "Grand Nokoué", a study was carried out in December
2016 on the characterization of municipal solid waste. The objective of this study was
to estimate the amount of waste produced and its composition in the cities of Cotonou,
Abomey-Calavi and Sèmè-Podji, which are part of the "Grand Nokoué" in order to
determine the recoverable portion of these type of wastes.
The study reveals that 54% of household solid waste is recoverable and 46% nonrecoverable. Among recoverable waste, organic waste accounts for a significant share
of 48.5% and waste such as paper / cartons, plastics, metals and glass account for 5.5%.
In addition, about 53% of waste such as plastics, metals and glasses are recyclable
while non-recyclable waste is 47%.
4-3-1: Type and quantity of recoverable household solid waste
Table 6 presents the proportions of potentially recoverable household solid waste.
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Table 7- Recoverable household solid waste.

Categories

Subcategories

Putrescibles
(food waste)
Green waste
Sub-total organic recovery
Organic
recovery

Material
recovery

Papers /
Cartons

Plastics
Metals
Glass
Sub-total material
recovery
Non-recoverable waste

Weighted
average
Cotonou

Weighted
average
AbomeyCalavi

43,9%

Weighted
average
SèmèKpodji

GLOBAL
weighted
average

36,6%

36,9%

39,8%

10,4%
54,3%

7,6%
44,2%

6,5%
43,4%

8,7%
48,5%

3,9%

2,5%

2,2%

3,1%

0,7%
1,0%
1,2%

0,3%
0,9%
1,0%

0,6%
0,5%
0,4%

0,5%
0,9%
1,0%

6,8%

4,7%

3,7%

5,5%

39%

51%

53%

46%

(Deschamps, Lawson, & Almodovar, 2016)
The results show a significant proportion of organic waste, with an organic recovery
potential of 48.5%. On the basis of quantity estimates, this represents on the global
scale of the three municipalities about 165 000 tonnes of waste each year, i.e. more
than 100 kg / inhabitant / year. Waste that can be subject to material recovery are less
dense products. In terms of weight, they represent "only" 5.5% of all waste produced
by households, or about 19 000 tonnes / year (12 kg / inhabitant / year).
Nevertheless, they can constitute on the one hand a recipe (resale to the recyclers), and
their large volume would allow to reduce in a non-negligible way the filling of the
sanitary landfills.
4-3-2: Characterization of recyclable waste
The characterizations of the three samples of recyclable waste are presented in the
table 8.
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Table 8- Results of Characterizations of Recyclable Waste.
Categories Subcategories
PLASTICS
METALS
GLASS
OTHER
VARIOUS
WASTE

Plastic bottles
Plastic
flacons
Cans
Other metals
Glass bottles
All other waste

ECH ECH ECH
Average
1
2
3
1,1%

5,1%

3,6%

3,3%

6,4%

0,0%

0,9%

2,4%

7,4%
24,5%
20,2%

7,7%
33,3%
23,1%

5,4%
14,4%
5,4%

6,8%
24,1%
16,2%

40,4%

30,8%

70,3%

47,2%

(Deschamps, Lawson, & Almodovar, 2016)
About 53% of waste such as plastics, metals and glasses are recyclable while nonrecyclable waste accounts for 47% and are mainly composed of various textiles and
other plastics. Therefore, there is a significant potential of recoverable household solid
waste in municipalities. All that remains is to provide appropriate infrastructures and
equipment for their recovery.
4-4: Support for existing waste management infrastructures
The modernization of municipal solid waste management is one of the important
objectives of the current government (Government of the Republic du Benin, 2016).
In this context, the project of the emergency environmental management in urban areas
under the Ministry of Environment provided the five cities of "Grand Nokoué" such
as Abomey-Calavi, Cotonou, Ouidah, Porto-Novo et Sèmè-Podji, four transfer centers
and 50 grouping points consisting of waste discharge and collecting platform. In
addition to these facilities, 10 trucks (ampliroll) were provided to transport waste from
the collection points to the transfer centers and from the latter to sanitary landfills.
The objective is to increase the rate of collection of household solid waste by providing
cities with adequate infrastructure to manage the solid waste sector in order to limit
their impact on the environment (AGETUR, 2018).
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Table 9- Distribution of transfer centers, Grouping points and trucks.
Municipalities

Transfer centers

Grouping points

Trucks

Cotonou

1

13

3

Abomey-Calavi

1

12

3

Sèmè-Podji

1

6

2

Porto-Novo

0

10

1

Ouidah

1

9

1

(AGETUR, 2018)
Furthermore, in the context of strengthening the waste management infrastructure in
the cities of "Grand Nokoué", a provision was made for the supply, maintenance and
maintenance of the containerization equipment (bins, skips); the collection and transfer
of solid household waste; the elimination of wild deposits; the construction of the
collection infrastructures (storage area of bins, collection points, transfer centers);
communication and awareness. In addition, public delegations are planned for the
design, construction and operation of a sorting center in order to recover part of the
waste and reduce tonnages in sanitary landfill sites.
The design, construction and operation of landfills of Takon and Ouessè are also
planned. This component involves the improvement of existing infrastructures; the
construction of future lockers, operation and maintenance of the site and all of its
facilities; completion of closure and rehabilitation work at the end of the operation and
assistance in the context of communication and awareness-raising actions (Ministère
de Cadre de vie , 2018).
The effective and efficient management of municipal solid household wastes remains
a major challenge for both municipalities and the Government of the Republic of
Benin.
Therefore, in 2000 the municipality of Cotonou adopted a new strategy for household
solid waste management, which includes pre-collection, collection and transportation
and landfilling at the final discharge. The implementation of this strategy has
significantly improved household solid waste management in Cotonou.
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However, there are shortcomings relating to the lack of appropriate equipment for
waste recovery which could bring added value to the sector of waste management.
To overcome these shortcomings, the government of the Republic of Benin decided to
establish waste sorting centers which can contribute to waste recovery either by
recycling or reuse. For this purpose, a study on the characterization of municipal solid
waste was carried out in 2016 to determine the recoverable quantity of these types of
waste.
Since ship-generated and cargo garbage is an integral part of the country's waste
system, it is necessary that their management be taken into account by this approach
of waste recovery. This will certainly contribute to the implementation of an efficient
and effective mechanism of ship-generated waste and cargo residues in the port of
Cotonou.
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CHAPTER 5: Implementation of an efficient and effective mechanism of shipgenerated waste and cargo residues in Port of Cotonou
To overcome national shortcomings and constraints, the development and
implementation of an integrated waste management strategy appears appropriate. The
construction of a large incinerator would facilitate management of numerous types of
wastes as well as support national needs in terms of energy. However, such option
requires a large financing plan and long-term strategy. Therefore, in addition to a longterm approach, a short-term plan should be proposed to solve urgent issues.
However, before developing short and long-term strategies, it is necessary to upgrade
the present national regulatory framework.
5-1: Reviewing of the existing national regulatory framework
The Republic of Benin ratified the MARPOL Convention and its six Annexes.
Consequently, the port of Cotonou should provide adequate reception facilities for the
waste covered by Annexes I, II, IV and VI and not restrict its obligations to MARPOL
Annex V.
It is, therefore, imperative that the regulatory framework should be reviewed as well
as addressing inadequacies and inconsistencies identified above in the management of
ship-generated garbage and oily waste in the port of Cotonou.
To develop a consistent regulatory framework related to PRF, it is expected to promote
cooperation with administrative bodies dealing with the issue, namely the Ministry of
Environment, the Municipality of Cotonou, the Directorate of the Merchant Marine
and the Port Authority of Cotonou. Working together, these four entities would be able
to consider the following


Review of national regulations,



Integration of international maritime regulation on PRF (MARPOL and its
supportive instruments) and
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Basel convention and instruments related to environmentally sound waste
management.

This integrated approach would prevent proliferation of unrelated laws and regulations
difficult to survey and enforce. It would avoid overlaps or gaps or deficiencies which
are susceptible to conflicting interpretations.
Content of regulations to develop
The regulations related to PRF must include without being exhaustive the following
elements:


the objectives of the regulation;



a description of the responsibilities of all stakeholders involved, which may be
waste generators, ship agents, operators and transporters, and governmental
organizations;



a definition of (hazardous) waste and the type(s) of wastes that are involved;



control mechanisms, such as permits/licences for transporters, operators and
facilities;



monitoring and reporting of waste generation, delivery, transport, treatment
and/or disposal;



waste management planning;



standards for discharges to water, air, land;



standards for waste transport;



bans on certain operations;



clean-up responsibilities; and



enforcement methods and possible penalties for non-compliance with
requirements.

Given the hazardous nature of certain wastes special provisions will be introduced.
In addition, the establishment of port reception facilities for waste covered by Annex
VI requires stringent and specific provisions because leakage or mishandling of ODS
can be detrimental to the environment (MEPC, 2014).
The development and implementation of such regulatory framework related to PRF
will ensure the long-term compliance with MARPOL.
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However, it is urgent to develop and implement short-term compliance measures to
improve the present situation and address inadequacies and inconsistences.
5-2: Short term compliance
The short-term compliance approach should lead to the establishment of adequate
PRFs for the management of oily waste and ship-generated and cargo garbage covered
respectively by Annexes I and V. This approach should focus on two key actions:


development and implementation of a regulation relating to the management
of oily waste in the port of Cotonou;



improvement of the existing ship-generated and cargo garbage waste
management system in the port of Cotonou.

The first action will consist of organizing stakeholder’s consultations. The objective
of these consultations is to propose for signature to the Minister of Transport, a
regulation governing the management of oily waste in the port of Cotonou.
To control oily waste management, measures should consider specific handling,
collection and storage requirements. Furthermore, appropriate options of treatment and
disposal should be considered (MEPC, 2014). For instance, the Oryx-Energies
company after survey may be licensed as the oily waste contractor by the port of
Cotonou due to its experience in waste oil treatment and recovery. The licensing
process should consider the complete operation, from collection to transport and
treatment. Licensing procedures would avoid unfit work in the port.
Segregation of wastes and recycling options
Adequate equipment must be available in the port to ensure that segregation of shipgenerated wastes is maintained. Such equipment would facilitate reuse and recycling
of materials, and therefore reduce the amount of ultimate waste to treat (UNEP & Basel
Convention, 2016).
The short-term compliance would be a transition towards the implementation of a
long-term development of a comprehensive waste management system. Indeed, the
government is currently working on modernizing municipal solid waste management
and is considering a large scale waste management system.
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5-3: Long-term strategy
Increasing population and changing lifestyles have exponentially increased the amount
of non-biodegradable waste (e.g. plastics, electronics).
In such context, a waste management system able to protect citizens and preserve the
environment is a must. However, it requires the mobilization of resources (finance,
humans, organizations) often lacking in developing countries.
Moreover, lack of awareness and outdated technologies place developing countries in
difficult position to manage waste.
In the Republic of Benin, there have been significant efforts made to improve the
existing system. The infrastructure and the facilities have been modernized
considerably to develop an environmentally sound waste management system.
Moreover, the government is working on a solid waste management project, which
aims at collecting and transporting wastes to transfer centres and then to sanitary
landfills.
Since the world today is looking toward to the concept of sustainability, recycling of
waste stands imperative for effective waste management.
New approach in the Republic of Benin
The development of a new integrated waste management system collecting all sources
of wastes into a single location would facilitate recycling and treatment.
It is expected to develop such facility with a recycling unit and an incinerator able to
generate heat for energy use.
A construction of a recycling and treatment plant sufficiently dimensioned could
efficiently serve the city of Cotonou and, eventually, cover most of the country’s
needs.
By establishing such project, the essence of sustainability could be achieved. The
integrated waste management system will also inhibit the practice of landfills and
particularly non-approved ones.
Regarding port reception facilities, it is essential to allow ships to discharge as much
amount of waste as they want to generate some revenue because waste would become
a resource for heat generation and fees.
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Example of good practices
The Shin-Koto incineration plant in Japan established in 1998 serves 23 cities. The
plant incinerates about 1800 tons of waste per day and up to 400.000 tons a year. The
waste generates sufficient heat to power 50.000 KW with its steam turbine generator.
Indeed, bottom ash that resulted from combustion is recycled into cement materials.
Heat energy incinerated into power generation and energy supply. The plant is
powered by the electricity that it produced from the combustion of wastes. It benefits
from this electricity because it also sells it to other facilities and supplies to nearby
facilities. The plant is not only trying to combat waste and the impacts on the
environment, but it also considers its own impact on the environment by controlling
and reducing exhaust and waste emissions (Nippon Foundation, 2018).
Another good example is Sysav in Sweden which is a waste company owned by 14
municipalities in southern Skåne. It collects wastes, recycles and disposes them in
dedicated areas. The general outline of procedure for waste management at Sysav
includes sorting, recycling, storage, compositing and landfilling (last resort). It also
has a unique system for handling hazardous waste. The waste management includes
an incinerator providing energy. It also has a pre-treatment plant for food waste, which
is finally used to generate biogas and bio-fertilizers.
Non-recyclable waste is sent to incineration and most hazardous wastes to dedicated
facilities in the region and waste such as hashes are landfilled. In 2017, the Sysav
Group received 841.400 tonnes of waste. 97.2 % of the waste received was recycled
as energy and materials and about 2.8% ended in landfill. 1.477.700 MWh or heating
and 168250 MWh or electricity was generated (Sysav, 2018).
Since its independence (1965), Singapore has witnessed a significant growth in
population, which has caused increased generation of solid wastes. From about 1,260
tonnes a day in 1970 the amount of solid wastes generated has become 8,442 tonnes a
day in 2017. The National Environmental Agency of Singapore has adopted strategies
to alleviate the problem by introducing an effective waste management system (Eng,
2012).
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Figure 18- Procedure followed by Singapore
(Eng, 2012)
The implementation of such strategy requires substantial investment which can be
mobilized by public/private partnership or external sources.
The construction of an incinerator may be an initiative of the private sector and/or a
governmental initiative (including ministries). In the case of a private sector initiative,
funding may be secured though a private sector contractor/investor, commercial banks
or the government. The government securing funding will occur when it is willing to
support the initiative, which otherwise may not get off the ground.
However, there is a possibility that the multilateral and bilateral donors fund such a
strategy, but it is still through a government initiative (MEPC, 2014).
Generally, the most requested multilateral and bilateral donors are:
-World Bank,
-Regional development banks,
-Institutions of the European Union and
-Institutions of the United Nations (UNEP & Basel Convention, 2016).
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Conclusion
The MARPOL Convention (six Annexes) requires States Parties to provide adequate
port reception facilities for the collection of waste from vessels frequenting their port
and terminals without delay. While requiring States Parties to have facilities for
collecting ship-generated waste, the MARPOL Convention did not indicate how such
waste should be managed from collection to the processing unit. This was left to States
under their national legislation.
The laxity observed in some countries triggered environmental disasters such as the
case of Probo Koala in Côte d'Ivoire. This situation triggered public opinion public
authorities, civil society organizations and economic operators to become aware and
interested in the protection of the environment from ship-generated wastes.
The 1989 the Basel Convention introduced the concept of environmentally sound
waste management and provided guidance on how to achieve it in order to protect
human health and the environment against the adverse effects of hazardous wastes.
Apart from this convention, several instruments have been adopted at the international
and regional levels to address the pollution of the marine environment, for example
UNCLOS and the Abidjan Convention.
Party to these conventions, the Republic of Benin has transposed international
agreements into national regulation through laws, decrees, ministerial or
interministerial decrees and decisions.
In spite of existing provisions, the improper incineration by the company " l’Africaine
des Manutentions (AMA)" in 2016 resulting in 92 cases of severe burns including 16
deaths demonstrates the necessity to enhance present waste management practices in
the Republic of Benin.
This incident led to the evaluation and analysis of ship-generated and cargo waste
management in the port of Cotonou.
From this evaluation and analysis, it should be noted, inter alia, that:
-the regulatory framework for ship-generated and cargo waste management lacks
comprehensiveness and does not define the responsibilities of each stakeholder;
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-the collection, transport and processing processes of ship-generated and cargo wastes
as well as the cost recovery system are not efficient.
Faced with this situation, it is therefore imperative that the regulatory framework be
reviewed, the ship-generated and cargo wastes be integrated into the municipal waste
management plan of Cotonou. In addition, short-term compliance needs to be
implemented urgently, taking into account the existing mechanism of PRFs and the
time that significant resources are mobilized for the construction of an incinerator as
part of a long-term strategy.
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